The compaction and consolidation characteristics of lateritic soils in Ikole area of Ekiti State were investigated. The investigation was carried out through laboratory tests on disturbed and undisturbed soil samples obtained from three borings (BH1, BH2, and BH3) of Holy Apostolic Nursery/Primary School, Ootunja, Ikole Local Government Area (L.G.A.) of Ekiti State Southwest, Nigeria. The soils are all lateritic and mostly fine-grained. Compaction tests indicate maximum dry densities of 2.05Mgm -3 , 1.78Mgm -3 , and 1.69Mgm -3 at optimum moisture contents of 14.3%, 20.7% and 19.6% for soil samples obtained from BH1, BH2 and BH3 respectively. Compression indices (Cc) obtained from oedometer tests are 0.04816, 0.03820 and 0.04318 while the calculated coefficients of volume compressibility (mv), are 1.308*10 -4 , 1.065*10 -4 and 1.093*10 -4 m 2 kN -1 for samples in BH1, BH2 and BH3 respectively. The unsoaked California Bearing Ratio (CBR) value at 2.5 mm penetration ranges from 42.10% to 92.40% and CBR value at 5.0 mm penetration ranges from 52.70 to 89.10% indicative of good materials for road subgrade, sub-base and base courses.
INTRODUCTION
The terms "Compaction" and "Consolidation" are often interchangeably used. Compaction is the process of increasing the density of a soil by packing the particles closer together with a reduction in the volume of air: there is no significant change in the volume of water in the soil, while on the other hand, consolidation is the gradual reduction in volume of a fully saturated soil of low permeability due to drainage of some of the pore water, the process is continued until the excess pore water pressure set up by increase in total stress has completely dissipated; the simplest case is that of onedimensional consolidation in which a condition of zero lateral strain is implicit, [1] . Compaction is an artificial process, which basically involves densification of the soil mass through reduction of air in voids of the soil mass while the later is a natural process of gradual reduction in volume of the soil mass (settlement) through expulsion of the excess pore water in the soil over a period of time. It should also be noted that compaction is not time dependent while time is a major factor for completion in consolidation process. In most times, not all in-situ soil geotechnical properties are directly suitable for civil engineering works. Since borrowing is now considered uneconomical in recent times, many researchers for example [2 -7] have attempted to utilize various locally available materials for stabilization/ improvement of some geotechnical properties of in-situ soil around Ekiti State and other Southwest States in Nigeria. Most of these materials includes wastes from agricultural products and examples include; rice husk, sugar cane straw, coconut shell, fly ash, palm kernel shell ash (PKSA), saw dust ash (SDA), forage ash, groundnut shell ash, hardwood and softwood ashes to mention but a few. These materials were found to improve soil geotechnical properties such as Liquid Limit (LL), Plastic Limit (PL), Plasticity Index (PI), Maximum Dry Densities (MDD), Optimum Moisture Content (OMC), Soaked & Unsoaked California Bearing Ratio (CBR). However, no previous attempt has been made to investigate soil compaction and consolidation properties around Ikole Ekiti Area of Ekiti State, Nigeria. Therefore, it is the aim of this research to evaluate the compaction and consolidation characteristics of soils in this area. This work also established the economic values of lateritic soils found in the study area and their engineering implications discussed. Objectives of this research include, establishment of the stratigraphic soil profile, determining the water table level, and investigating the mechanical soil properties since, the literature above has not recorded any history of such probe in the study area. Information on strength characteristics of soils in the study area has been published in [8] . The results obtained in this work will consolidate the data requirement for a web-based geotechnical database management system for Nigerian soils as proposed by [9] [11 -16] . The geology of the area is underlain by the Precambrian rocks of the Basement Complex of Southwestern Nigeria which covers about 50% of the land surface in Nigeria. The general geological map of Ekiti State is shown in Figure 1 . The major lithological units include the granite gneiss, migmatites gneiss and charnockite, [17] . The Basement rocks show great variations in grain size and in mineral composition. The rocks are quartz gneisses and schists consisting essentially of quartz with small amounts of white micaceous minerals. In grain size and structures, the rocks vary from very coarse grained pegmatite to medium grained gneisses. The site layout showing all boring points and features is shown in Figure  2 . The position of the borings is as shown in Table 1 . Site investigation programme was carried out in agreement with the procedure set out in British Standards, [18] . All the tests were also carried out in the Geotechnical Engineering laboratory of Trevi Foundations Nigeria Ltd., Lagos, Nigeria. The percentage range of the grain sizes are specified as follows: gravel; 0.00 -20.72%, coarse grained sand; 0.00 -7.19%, medium grained sand; 5.53 -33.53%, fine grained sand; 7.02 -45.51% and fines; 30.7 -74.25%. The above values indicate that most of the soils are fines (clay). Classifications based on the unified soil classification systems (USCS) on the numerous soil samples indicate four distinct groups namely; CL, CL/ML, SM/ML and CL/ML. Table 2 shows some observed physical properties of soil samples. [17] and [19] . In [19] it was recommend that, liquid limit not greater than 80% for sub-grade and not greater than 35% for sub-base and base course. Also, plasticity index not greater than 55% for sub-grade and not greater than 12% for both sub-base and base. From the examined soil samples, the soil fall within this specification, thus making them suitable for sub-grade, sub-base and base materials. The natural moisture content for all soil samples ranges between 13 and 20%. Specific gravity ranges from 2.70 to 2.88. Results of permeability test indicate low permeabilities of the soils in the range of 1.12*10 -4 cms -1 to 2.06*10 -4 cms -1 , this is assumed to be due to the high fines present in the studied soil samples. The rate of consolidation through these soils consequently will be low since the soil permeability is a major factor in consolidation process. Table 2 shows physical properties of soil samples.
Compaction Test
Compaction tests carried out on samples using the standard proctor method indicate maximum dry densities of 2.05Mgm -3 , 1.78Mgm -3 , and 1.69Mgm -3 for soil samples obtained from BH1, BH2 and BH3 respectively. Similarly, corresponding optimum moisture contents are 14.3%, 20.7% and 19.6% respectively. Plots of the dry densities against moisture contents are shown in Figure 4 . Lines of optimum and zero air voids can be estimated for these set of curves. In [19] , it was specified that, sub-base CBR values must not be less than 30% after 24-hour soaking when samples are compacted to 100% of maximum dry density at optimum moisture contents. respectively. These values indicate that the soil is suitable for subgrade, sub-base and base course materials in road works because they all fall within the permissible range in the relevant codes that is, [18 -20] . Plots of force (kN) against corresponding penetration (mm) are show in Figure 7 . The soil profile and stratigraphic sequence is shown in Figure 8 . From the soil probe, overall depth of the soil profile is approximately 19.5m, after which rock was encountered in the three borings. Further exploration activities could only be achieved with rock coring which is out of scope of this work. More details on soil geotechnical properties at the study area can be obtained from [8] , for instance, the undrained cohesion ranges from 128kN/m 2 to 154kN/m 2 while the undrained angle of internal friction ranges from 15° to 20°, [8] . . CONCLUSIONS From the soil exploration and laboratory analysis, it is inferred that, the soils encountered from the superficial to about 12m depth are mostly lateritic soils because they possess both cohesive and cohesionless soil properties. Maximum compaction of soil samples can be achieved at the obtained MDD and respective OMC's. The groundwater level ranges from 6.5m to 7.5m, pH values indicate that, ground water obtainable from the study area can be used for construction purposes, as the chloride and sulphate contents are within the permissible values obtainable from [18] and [20] . Differential Settlements or other forms of settlement are not anticipated if imposed structural loads are not more than 200kN/m 2 . It is recommended that, future research on the soil samples of the study area should include Diffrential Thermal Analysis (DTA), Electron Microscopy and other mineral analysis to ascertain the clay minerals present in soils. Apart from the soil's suitability as a subgrade, subbase and base course materials in highway construction, they can be recommended for making mud blocks which is useful in building works since cement blocks are very expensive nowadays. Consequent upon the above summary, it is clear that objectives of this work have been met.
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